Role of endothelium-derived relaxing factor in regulation of renal hemodynamic responses.
An endothelium-derived relaxing factor (EDRF) has recently been identified as nitric oxide (NO), originating from endothelial cell metabolism of L-arginine. In vitro studies suggest that EDRF/NO stimulates soluble guanylate cyclase and increases guanosine 3',5'-cyclic monophosphate (cGMP) levels in vascular smooth muscle cells, resulting in the vasorelaxant effects of endothelium-dependent vasodilators such as acetylcholine (ACh). The importance of EDRF/NO in normal physiology or disease states remains uncertain. We therefore investigated the relationship between ACh-induced hemodynamic responses, synthesis of EDRF/NO, and changes in the rate of urinary cGMP excretion in the anesthetized rat in vivo. Intravenous infusion of ACh resulted in hypotension, maintenance of glomerular filtration rate, and renal vasodilatation. ACh induced a dose-dependent increase in urinary cGMP excretion, an effect that was not observed with equihypotensive doses of the endothelium-independent vasodilator, prostacyclin. Rates of cGMP excretion were significantly correlated with the fall in systemic blood pressure induced by ACh. Treatment with NG-monomethyl-L-arginine (L-NMMA), an inhibitor of enzymatic synthesis of nitric oxide from L-arginine, prevented the ACh-induced increase in urinary cGMP excretion as well as the systemic and renal hemodynamic effects of ACh. Plasma levels of atrial natriuretic peptide were unchanged by ACh infusion. Intravenous infusion of L-NMMA was associated with increased blood pressure and decreased basal rates of urinary cGMP excretion. This hypertensive effect was reversed by administration of L-arginine.(ABSTRACT TRUNCATED AT 250 WORDS)